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August 2011588 AbstractsLong-Term Results after Accessory Renal Artery Coverage during
Endovascular Aortic Aneurysm Repair
Joshua I. Greenberg, MD, Chelsea Dorsey, MD, Ronald L. Dalman, MD,
Jason T. Lee, MD, and Mathew W. Mell, MD, Department of Surgery,
Stanford University Medical Center, Stanford, Calif.
Objective: Current information regarding coverage of accessory renal
arteries (ARA) during endovascular aneurysm repair (EVAR) is based on
small case series with limited follow-up. This study evaluates the midterm
outcomes of ARA coverage in a large contemporary cohort.
Methods:Consecutive EVAR data from January 2004 to August 2010
was collected in a prospective database at a university hospital. Patient and
aneurysm-related characteristics, imaging studies, and ARA coverage vs
preservation were analyzed. Volumetric analysis of 3-D reconstruction com-
puted tomography (CT) scans was used to assess renal infarction volume
extent. Long-term renal function and overall technical success of aneurysm
exclusion was compared.
Results: A cohort of 426 EVARs was identified. ARAs were present in
69 patients with a mean follow-up of 27 months (range, 1-60 months). At
least one ARA was covered in 40 patients; 29 patients had intentional ARA
preservation. Patient and anatomic characteristics were similar between
groups (Table). Renal infarctions occurred in 84% of kidneys with covered
ARAs. There was no significant deterioration in long-term glomerular
filtration rate (GFR) when compared to patients in the control group. No
difference in the rate of endoleak, secondary procedures, or the requirement
for antihypertensive medications was found.
Conclusions: This study is the largest to date with the longest
follow-up relating to ARA coverage. Contrary to previous reports, renal
infarction after ARA coverage is common. Nevertheless, coverage is well
tolerated based upon preservation of renal function without additional
morbidity. These results support the long-term safety of ARA coverage for
EVAR when necessary.
Table. Patient and anatomic characteristics
ARA coverage
(n  40)
ARA preservation
(n  29) P value
ARA diameter (mm) 2.93  0.14 2.95  0.11 .7
Infarction volume
(% of ipsilateral
kidney) 12.1  1.3 0.5  0.5  .0001
Early endoleak (%) 32.5 37.9 .7
Late endoleak (%) 15.0 7.0 .5
Secondary
procedures (%)
15.0 17.2 1.0
Change in GFR at
last follow-up
(mL/minutes)
4.3  2.9 0.7  3.3 .4
Antihypertensive
agents (n)
1.7  0.2 1.8  0.2 .6
ARA, Accessory renal arteries; GFR, glomerular filtration rate.
Branched Thoracoabdominal Aortic Aneurysm Repair: Efficacy and
Durability of the Caudally Directed Cuff Technique
Linda M. Reilly, MD, Joseph H. Rapp, MD, Marlene Grenon, MD, Jade S.
Hiramoto, MD, and Timothy A.M. Chuter, MD, Department of Vascular
Surgery, University of California - San Francisco, San Francisco, Calif.
Objective: The purpose of this study was to determine early and
intermediate results of multibranched endovascular thoracoabdominal aor-
tic aneurysm (endoTAAA) repair using a standard operative technique.
Methods: Sixty-nine patients (mean age  73  7 years, 18 women)
underwent elective endoTAAA repair in a prospective trial, using our pre-
Table 1.
Related
mortality SCI
New onset
dialysis
Branc
occlusi
Periop 3 (4.3%) 3 (4.3%) 4 (5.8%) 5 (1.9
Early 2 (2.9%) 0 0 1 (0.4
Late 0 0 3 (4.3%) 3 (1.1
Total 5 (7.2%) 3 (4.3%) 7 (10.1%) 9 (3.4aTwo patients with 1 reop.erred technique of self-expanding covered stents connecting caudally di-
ected cuffs to target aortic branches. Mean aneurysm diameter was 67  9
m. Thirty-four TAAAs (49%) were type II/III/V; 35 (51%) were type
V/pararenal. Twenty-four procedures (35%) were staged. Aortic compo-
ents were inserted transfemorally (20 conduits); all branches were inserted
ransbrachially. Follow-up assessment (mean  20.5 months), including
maging, was performed at 1, 6, 12 months, and then yearly.
Results: All devices and branches (n  263) were successfully
eployed. Related mortality was 7.2%. Permanent paraplegia spinal cord
schemia (SCI) occurred in 3 patients (4.3%), and transient SCI occurred
n 14 patients (20.3%). Four patients (5.8%) required perioperative
ialysis. Women patients account for 67% of the paraplegia, 75% of the
erioperative dialysis, and 60% of the deaths. Of the 4 patients starting
ialysis during follow-up, 2 resulted from renal branch occlusion. Four-
een branches either occluded (7 renal, 2 celiac) or developed stenoses
equiring reintervention (4 renal, 1 superior mesenteric artery [SMA])
rimary patency  94.6%, and primary-assisted patency  96.7%. Eight
atients required early reintervention (45 days) to optimize the initial
epair. Eleven patients required late reintervention: 5 for branch stenosis
above), and 2 for aneurysm growth.
Conclusions: Total endovascular TAAA repair using caudally directed
uffs is safe, effective, and durable, preventing aneurysm growth and rupture
n the intermediate term. Improved renal branch devices would enhance
verall durability and reduce late reintervention rates. Outcome in women
eeds further study.
esults of a Double-Barrel Technique with Commercially Available
evices for Hypogastric Preservation during Aortoiliac EVAR
rian G. DeRubertis,a William J. Quinones-Baldrich, MD,a Josh Greenberg,
D,b Juan Carlos Jimenez, MD,a and Jason T. Lee, MD,b aDivision of
ascular Surgery, UCLA School of Medicine, Los Angeles, Calif; and
Stanford University, Palo Alto, Calif.
Objectives: Assess technical feasibility and outcome of a novel hypo-
astric preservation technique in patients with aortoiliac aneurysms using
ommercially available endografts without device modification.
Methods: Multi-institution review of prospectively acquired database
f patients undergoing double-barrel endograft repair of aortoiliac aneu-
ysms.
Results: Eighteen patients underwent EVAR for aortoiliac aneu-
ysms from 2010 to 2011, with 19 hypogastric preservation procedures
uccessfully completed in 17 patients. The technique involved bifurcated
ain body placement followed by simultaneous deployment of parallel
ndograft limbs into the external iliac (ipsilateral approach) and hypo-
astric (contralateral or brachial approach) arteries. Bilateral hypogastric
ranches were performed in 2 patients, and unilateral branches with and
ithout contralateral coil embolization were performed in 8 and 6
atients, respectively. Technical success rate was 95%, access was fully
ercutaneous in 82%, and perioperative metrics are shown in the Table.
wo type III endoleaks between branch components were noted on
ompletion angiographies, but both resolved spontaneously on follow-
p computed tomography (CT). Four type II endoleaks (24%) without
ac expansion were noted on postoperative imaging, as was one type Ib
contralateral to hypogastric branch, repaired with limb extension). Early
2 weeks) limb occlusion (1 external iliac, 2 hypogastric) occurred in 2
atients, although no late occlusions have occurred (mean follow-up was
months; range, 1-12 months). Primary patency for external iliac and
ypogastric limbs at 6 months was 90.9% and 87.2%, respectively. There
ere no deaths; only minor complications (groin hematoma) occurred in
0% of the patients. Buttock claudication has only occurred in 4 patients
all with coil embolization and/or early hypogastric limb occlusion),
ompared to 0% in those with patent hypogastric grafts (P  .05).
Conclusion:The double-barrel technique for hypogastric preservation
s technically feasible across multiple interventionalists using commercially
vailable endografts without device modification. These procedures are
ssociated with minimal morbidity, acceptable short-term limb-patency
ates, and reduced buttock claudication compared to those involving con-
ralateral hypogastric embolization.
Branch
stenosis
Aneurysm
rupture
Aneurysm
growth Reinterventiona
6 (8.7%)
0 0 0 4 (5.8%)
5 (1.9%) 0 3 (4.3%) 11 (15.9%)
5 (1.9%) 0 3 (4.3%) 18 (26.1%)h
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Volume 54, Number 2 Abstracts 589Table. Operative variables by aneurysm and treatment
type
Aneurysm type Treatment No.
OR
time
(min)
Fluoro
time
(min)
Contrast
(mL)
EBL
(mL)
No. of
components
Bi-iliac
involvement
(n  10)
Bilateral hypogastric
branches
2 243 68 191 600 8.0
Unilateral
hypogastric
branch (
control
embolization)
8 265 76 137 346 5.9
Uni-iliac
involvement
(n  6)
Unilateral
hypogastric
branch
6 248 56 138 275 5.2
Total (mean) 16 262 70 148 380 6.1
Early Experience with the Snorkel Technique for Juxtarenal Aneu-
rysms: The Preferred Off-the-Shelf Solution for Challenging EVAR
Anatomy?
Jason T. Lee, MD, Joshua I. Greenberg, MD, and Ronald L. Dalman, MD,
Division of Vascular Surgery, Stanford University Medical Center, Stanford,
Calif.
Objective: The lack of readily available branched and fenestrated
endovascular aneurysm repair (EVAR) options for most centers has created
an opportunity for creative deployment of endograft components to treat
juxtarenal aneurysms. We sought to examine our early experience with
“snorkel” or “chimney” techniques in the endovascular management of
complex aortic aneurysms.
Methods: Retrospective review of a single-center series of planned
snorkel utilization for juxtarenal aneurysms was used for this study. Stan-
dardized technique included axillary or brachial cut down for delivery of
covered snorkel stents and percutaneous femoral access for the main body
endograft.
Results: Forty-two snorkel grafts were placed in 23 consecutive pa-
tients (mean age 75 years old) with prohibitive operative risk treated over the
past 2 years. Aneurysm morphology and perioperative outcomes are listed in
the Table. The snorkel configuration extended the proximal seal zone from
an unsuitable infrarenal neck (mean diameter 33 mm, mean length 0.9 mm)
to a favorable neck (25-mm diameter, 18-mm length). To achieve this result,
13 patients had bilateral renal snorkels, 6 patients had unilateral renal
snorkels, 3 patients had celiac/superior mesenteric artery (SMA)/renal
combinations, and 1 patient had a single SMA snorkel with 95% technical
success. Thirty-day mortality was 4.3%, occurring in 1 patient readmitted
with pneumonia and ultimately died of sepsis. Other major complications
included two perinephric hematomas from wire manipulation (8.7%) and
one axillary nerve injury (4.3%). Mean follow-up was 13 months (range,
1-24 months). Follow-up imaging revealed one renal snorkel graft occlusion
(97.6% primary patency) at 6 months in an asymptomatic patient without
change in renal function. Four (17.4%) early endoleaks were noted (two type
I, one type II, one type III) leading to two secondary interventions (8.7%),
including proximal balloon molding (type I) and extender cuff placement
(type III). One patient with a small type I endoleak at 1-month computed
tomography (CT) resolved at the 6-month scan. Mean sac diameter for the
group decreased from 65.0 mm to 63.0 mm, and no aneurysm enlarged in
follow-up.
Conclusions: Early success with the snorkel technique for juxtarenal
aneurysms has rapidly made it our procedure of choice for complex EVAR.
Although long-term follow-up is needed, the flexibility of the snorkel
technique and lack of requirement for custom-built devices may make this
approach more attractive than branched or fenestrated stent grafts.
Table. Aneurysm morphology and results of snorkel
technique
Mean SD
Preoperative AAA diameter (mm) 67.0 10.5
Infrarenal neck diameter (mm) 32.8 8.1
Infrarenal neck length (mm) 0.95 1.7
Planned landing zone neck
diameter (mm) 24.8 4.4
Additional seal length gained by
snorkel (mm) 18.1 5.8
Operative time (minutes) 242.6 103.9
iable. Continued.
Mean SD
ontrast dose (mL) 188.6 84.0
luoroscopy time (minutes) 73.7 40.2
stimated blood loss (mL) 386.8 207.4
re and postoperative creatinine
(mg/dL) 1.2/1.3 0.3/0.8
CU stay/total length of stay
(days) 1.5/4.6 1.6/2.2
AA, Abdominal aortic aneurysm; ICU, intensive care unit.
atient Outcomes and Thoracic Aortic Volume and Morphologic
hanges following TEVAR in Patients with Complicated Type B
ortic Dissection
den D. Andacheh, Carlos Donayre, MD, Karen Kim, MD, George Kop-
hok, Irwin Walot, MD, and Rod White, MD, Department of Surgery,
arbor UCLA Medical Center, Los Angeles, Calif.
Objective: True and false lumen changes and patient outcomes after
horacic endovascular aortic repair (TEVAR for patients with stable type B
issection have been described by the Investigation of Stent Grafts in Aortic
issection (INSTEAD) trial. However, these changes have not been de-
cribed in patients who received TEVAR treated for complications of
hronic dissection.
Methods: A total of 73 patients with complicated type B dissection
ere treated from 2002 to 2010. Indications included aneurysmal enlarge-
ent (n 62), failure of medical management (n 7), and perforation with
ematoma (n  4). Spiral computed tomography (CT) reconstructions
sing M2S were analyzed for sequential changes in aortic volume and
iameter during patient follow-up.
Results: TEVAR was successfully performed in 72 of the 73 patients
99%). The 30-day procedure-related mortality rate was 14%; causes in-
luded retrograde dissection with tamponade (n  4), cardiac-related (n 
), and rupture (n 2). In the mean patient follow-up of 18 months, 11 of
he 72 patients (15%) required a secondary procedure for endoleak (n  7)
nd persistent distal perfusion (n  4). Expansion of the true lumen was
oted during the follow-up period: 38%, 46%, 71%, and 114% at 1-month,
-months, 6-months, and 12-months, respectively, with concomitant re-
ression of the false lumen of -65%, -68%, -84%, and -84% at the same
ntervals, respectively. Patients with an initial extension of the thoracic
issection into the infrarenal aorta (n  46) had an increase in aortic
iameter and volume to 21% and 17% at 1-year, respectively. In contrast, in
atients without infrarenal dissection (n 13), the infrarenal aortic diameter
nd volume remained unchanged at 3% and -0.9%, respectively, at 1-year
ostsurgery.
Conclusions: TEVAR is an appropriate treatment strategy for patients
ith complicated chronic type B dissection. During follow-up, there is a
redictable expansion of the true lumen and regression of the false lumen.
hese findings correlate with those of the INSTEAD trial, which demon-
trated false lumen regression and true lumen expansion in a cohort of
atients with stable type B dissection. Patients with extension of thoracic
issection into the infrarenal aorta demonstrate continued aortic dilation
nd occasionally a need for secondary intervention for persistent distal
erfusion. Further device development and potential use of bare metal stents
re options to treat infrarenal aortic expansion.
Morphologic Study of Chronic Type B Aortic Dissections and
neurysms after Thoracic Endovascular Stent Grafting
tephen Cheng, MD, David K.X. Qing, MD, and Wai-ki Yiu, MD, Depart-
ent of Surgery, The University of Hong Kong, Hong Kong, Hong Kong.
Objective: The long-term results of treating chronic aortic dissections
nd dissecting aneurysms with thoracic endovascular aortic repair (TEVAR)
re unknown, and the timing for intervention uncertain. We aim to evaluate
he morphology of stent graft and aorta remodeling, and the volumetric
hanges in these patients after successful TEVAR.
Methods: Serial computed tomography (CT) scans of 32 patients who
ad TEVAR for uncomplicated chronic dissections (group A, n  17) and
issecting aneurysms (group B, n  15) were analyzed at 1, 6, 12, and 36
onths. Stent graft diameter changes and positional migration were assessed
-dimensionally using Mimics 14.0 (Materialize, Leuven, Belgium). Volu-
etric data for true lumen, false lumen, thrombus load, and aortic size were
easured by Aquarius Nutrition 4.4 (TeraRecon, San Mateo, Calif). Results
ere compared between the two groups and with stent graft diameter,
ength, and oversizing.
Results: Aortic stent graft remodeled progressively with inlet area
ncreased 4.4%, 10.1%, and 14.2% and outlet area increased 42.6%, 67.2%,
